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Comme dans le cas des connexions usucles [5], on définit le fift
hovizontal dun champ vectoriel (et dune courbe sur M) et le transporl
paratidle commie Tisomorphisme </, — 1, (e long de la courbe < -

vty = M), Ces isomorphismes forment un groupe lorsque = est fermeée.

Dapres le théoreme 1 on constate que pour chague « e I, nous
avons: e R, = R, 7,

Définition 3. Le groupe des isomorphismes de la Sfibre lovate : =7 1(@) —
— = () définis par le ransport parallele e long & wne corrbe formée en vg M
sappelle 1o groupe dholonontic de la connerion projective o sur IPoen

Dans Je eas spéeiai de la courbe fermdée homolope a zéro, on délinit
le sroupe réduit & holonomic.

Paree que isomorphisme =m0 Mo — =7 1@ se réalise a Paide du
il horizontal = = wf) = (@{8). «XD), «(1)), t [0, 1], nous avons le

Théoreme 3. Le growpe dholononic de la connexrion projective duns
chaque point de la varidté M pent dre réalisé contme 1 sous-groupe dut
droupe struetural T
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ASUPRA TEORIET GLOBALI A CONEXNIUNILOR PROIECTIVI.
GRUP DE OLONOMIN
Rezumat

Se delineste [7] 0 conexiune proiectiva pe fibratul principal £2(M, I},
e I este subgrupul proicetiv de izotropie al punctului Q0 ..., 0) din
spatiul prolectiv. P', cu ajutorul unet conexiuni Carvtan [2], [4].

Se dau. din |7} expresiile formei de conexiune w = (o', 0, ty),
(23, (2, (2"} ceuntitle de structuri (1) si expresiile (4) pentraad (¢ Ho.

Se definese eimpuri si forme verticale siorizontale pe spatiad £ in
leafinril cu care se demonstreazd teoremele 1 51 2.

Ca si n cazul conexiunilor uzuale se defineste trausportul paralel in
henerd e anrbe de pe M cu ajutoral ciraia se defineste apol grupul de
olonomic pentru conexinnea proieetivi o de pe spatiul 2. Se demonstreazi
{leorenma 3) ¢a acesl grup se poate realiza ca un subgrup al grupului struc-
tural #.

SOME RESULLS CONCERNING THIE  ASYMPILOTIC
FQUIVALENCE OF INTEGRO-DIFFFRENTIAL FQUATIONS

BY

PAVEL TALPALARU

§ 1. Imtroduction. In [his paper, we shall give some general resulls
om the asvmptotic relationship between the solulions of a linear differen-
tial svstem and its perturbed integro-differential system. The rvetationship
hetween the asymptotic hehavior of g homogencous differential cquation
and n nonhomogencous perturbation ol that differential equation has been
widely investigated. The problem considered i this artiele is in the general
spirit of the investigations at of Ja . Vo By kov ([3) quoted aller [107]).
Ju. A Vedi e, T Go Haltam aad 0 W Heidel 6]
and 100 Brawver and J. 5 W, Waonge |46 Reeently Do L. LLove-
Iad v {71, [8) studied this problem in s more general case, daking into
account functional differential equations in Banach spaces. ‘

The hypotheses which will be imposed upon our cquations e ex-
tensions of those suggested by [4] and [6].
Consider the homogencous linear system

M @ = AA(t)r,

where I(f) is ann xXn matrix, whose real-valued components ave defined sl
continuous for te R,' = {tg, 52}, and the perturbed integro-differential svstem

R .
(2) 5= M0y 0 )+ |4 s w9,
Fa

where f(t, y) is a continuous funelion for i€ R, and | y| =2 oo, and Mtsy) s o
continuous function of {, s, y for fy=os <2 ¢ o0 and |yl = 0.

~ Everywhere we consider @, g, f. & real n-veelors. The norm ol a ma-
trix or a vector is delined as {he sum of the absolule value of each of the
components and will be denoted, as above, by | ..
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We shall denole by X(1) the fundamental watrix of (1) which s
lislies the initial condition X({;) = I, where [ is the n < identity matri.

Using some of the technigues of 1he above-menlioned authors, we
shall extend some results concerning the asvmptolic equivalence 1o the
svslems (1) and (2).

In the study of the asymptolic equivalence of Lwo systenis, many

types of equivalence are known. In this paper we consider the nolion off

asvmptotic equivalence given by

Definition 1. Let A1) be an nxXn malrir, and a(t) « positive fune-
tion ; we say that the systems (1) and (2} are asymplotically equivalent if.
corresponding to each solution -ty of system (1}, thereevists a solwtion y
== (1) of (2) with the property that

(3) A e —yO ] ll=o0(a(t) (¢~ =)

and conversely, fo cach solulion i — y(t) of (2) there corresponds a solufion
= afty of (1) such thal (3} holds.

Since our results are formulated in terms of an arbitrary  matrix
A(t) and an arbitrary function «(f), they offer greater versatility in ob-
taining various asymptotic properties for specilic integro-differential equa-
tions.
We shall use the following lemma [3].
Lemma. Let there exist functions u(t), v(t), h(t, =) and w(r) such that:
a) uft), oft), k1, =) we non-negative and integrable funetions on 7>

a2
by ofr) is positive, continuous and non decreasing funetion on r = 03
) for any 1 =1, we have the inequalily

0 ““”4“’8 Mﬂmww»+§hwnwﬂuh»w{d&
Then, for any :>er wee have )
(5) r‘.\fl‘)’gg)gi‘ v () +\ s, %) d= b
Proof. Define ’ . .
b@-i v@oﬂﬂﬂy+§Maﬂmuuﬂw:Lm+a
Then ’ .

)m(-u(t)) H—I—rih . w(n(z)) dr,
o (b(t)) o(b(2))

to

=
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henee
't a(u()) 1 (1=} ! _
o2y 2 N W ) ———— T | bl =Y~
(1)) U wl(() | \ <) w(b(h) f=<alh) ,\j L

'IQ
Integrating from {, to /. we oblain:

nit) I

il a -
< o (s hol(a, ohads s,
.\('J(.‘;)\\! () .\ WYy
0 t 3
which vields the desired  conelusion.
Il we denote

N (s
mw—gm&\

then the inequality {5) can be written as

L £
(1) Qiult)) < Qe - \( v {s) - \ Io(s, ©yds llrf.s'.
j 1

l{(;marl«s. 1. When A{i. =) =0, the incquality  (5) {or (6)) veduees
to Bell mans incquality under the form of Bihari [2]
2 It w(r) — r, the inequality (3) hecomes

u(l)y e t-xp{i‘ e (s) | §h (s, =)d= rl.c}.

Main results. § 2. Here we shall show that, under some conditions
for a given solution y = y(t) of (2), there exists a solution @ = a(t) ol (1)
such that (3) helds and converscly (but with an additionat condition).

Theorem 1. Supposc that the Jollowing conditions are satisfied :
a) there cvists « nonsingular continwous for 1€ R, madriv such thal

(7) | A X || < alt),
where o(t) is a positive and continuons function jor t & R, ;
b there exists a confinmitous non-negatice function a(t) such that
. . At .
(8) Awamm)<4m{li%i)szgn,;yW,m,
alt ’

where () is the above function (sec lemvma) and in addition
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(" i) \ rET — o for ow = oo
RECIR

¢) there evists o contimons, non-nedative: function h(t, =) defined for

by << = < b oo sueh that
(10} A O A (A7) M I T w(l%'ﬂ), < st ~oclly] < ooy
wf{=
) dhe funetions o(t) and M{t.7) satisfy
(11) \t sy + ghi.s-. e |ds < o0
4 3

thew. o each solution y = y(t) of (24 Heve exisls a solution v = () of (1)
sieh tat (3) holds.

Proof. To prove the exislence of a solution = .r(f) which sutisfics
(3) is the same as Lo prove the existence of a constanl vector ¢ such that
V(1) = X{Be satisfy (3). Let y= () be a solnlion ol the system (2) satisfy-
ine the condition  y(l,) = y,-

Then y = y(t) can be wrilten as

(12 g = X + X0\ -\'-'(.s-)lf(s, y(s)) +5!( y(r»«!vld-«‘,

from which, muitiplving by A(f) and according to (7) and (8) we have :

i

| AHOT < t) ] ol + () R [ @ (5) o ( L 26) p)l ) +

+ (il(S, ) o (%H—] d= ld.s‘,
I A(:zif)(nu <lgli+ 5 . (A_)w(n_a (s();() ) +S”(‘“" "

ds.

LA,
¢ ( £ )
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It we apply now Lemma we find :
t

o (Y <o +

fls.

a{1Y

It follows from condition (11) that there exists a constant M = 0, s0
that

() - \'h{.s-, Vi

|E_(M<JL for te R, .

x(t)
Ohbserve hat
3 L3 1

“ VX720 | £ 65,960 4 6, 5 wmt= | | < \| LX) e,y )]+

e fo

X, = s | s Rl a()(“ﬂ?—)(”)ﬁl) :

ds

[ 3

Jl - g}'(“’ . O(ﬂ.;)(_'j)(ﬂ)d ld.:.{, m(.m“ is) -

L
5

I \h(.s-, ) d= ld.v, ek, .
) _

As a consequence of the Lehesgue dominaled convergence theorem.

it results that

t

(13) ¢ = limSX‘l *) [_/'(3, (s} —|—S ks, =, y(=))d= ] ds - 1y,
exists. ; |
Using (13), we may rewrite (12) as
A = MOX(Nye + AOX() g X 0) i o) + o =, ] ds —

ds = AN (H)e—

— A(DX() S X1 (s)

IG5, yle) + \!-- (5, =y () d=

—A(t)X(t)\‘-\' 'L\')rl.l'(-*, #{%)) \f (s, 7 g (7)) d= | ds.

'Il
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Thus. it follows from (7) and (11} that

£

PA — X{)e) | < z-:r)\',\' W) S8y 2ils)) \/-'(ﬁ-, =.(7)) d=]ds = o(a(D)),
‘ fa
i. . the relation  {3).
Remarks. 3. When Al =, #) =0, the theorem 3 reduoees to the
resull of K. Brauer and J. 5. W, Wonuy [+] with e(t, )= a{}o(r).
We aberve only that the condition for the sealar cquation

ro=wfl, ry = a{l) o(r).
to have a positive bounded solution for (e R, (used by the above nmenlioned
- e -n
anthors), is a consequence of our condition (11). which reduees o a(t) 11

522 )- o
L When s(f) = 1, the conditions (7), (8) and (10) may be written as
(7" A XD <, for tE R
(8" XU S, || = alt) ofli Alyl), for f = h’,u;
{10") FX O R = ou(9) | < Wi, Yol ARy ) forf, <~ K< 0

5. 11 A(t) = 1, (I —identity matrix} then (7} holds with a() =[] X
and the conditions (8) and (10) can he written now with

o) (ll_y(tL. ] ‘

I
and the cquivalence condition (3) becomes
1 ylty — X(the i
X
The investigation of the asvmptotic cquivalence using (3') as definition,

has been done by R. Bellman [1]; 2. Szmvdt [, Chov-Tak-
Taam [3)

G . If w(r) — r. the conditions of the theorem 1 may be weaken if
we assume that

LX< eyl

which holds when, for example. | f(f, ) < ¥ 1l; teR, and therefore we can
take a{t) = || X7 ()] 7). The conditions {8) and (10) can he writlen then

" - A
8 Xt <« X _—,
(8”) XS )< ad X X 01

- T B

and
(1o”) XN, §) < it =) N \:.'(/_)
respeetively.

The last condition is satisficd if we assume, for example, | k(4 =, )| <
(e, =)yl
7. Suppose thal
¢

ay lim in[‘\ I{(s) ds = — @&}

Pomiid ]
b) the solutions of (1) arc bounded;
¢) we have;

(1:4) ) | = e oyl
(13) L H(, =, ) < B =) ol gl
d) “ a(s)y + S his, =) d—.]ds =

Then the conelusion ol the theorent 1 is also truc. _
In fact, beeause || X{f) |l < M, (7) holds with a{f) = M and A(f) = I.
From a) and b) we have also || X711 < M, and therefore (8) and
(10} may be written

XU U i< ML )< M el o],
and
X A 5 ) | < MR = ) < Mk ) o(lyl)
respectively. ‘ ) y
§ 3. We now consider the converse of this 1:1\(201'0111 which holds i
we lake solutions a(t) = X(f)e of (1) with ¢ sufficiently small. _
Theorem 2. Let the hypotheses of theorem 1 be satisfied. Then, given

any solution x(t) = X(t)e of (1) with | c| = M, where

=l &

ds,

Pl \l als) 4 xh(s, <) d=
I f
there exists a solution 1y = y(t)y of (2) such that (3) holds.
Proof. To prove this theorem we shall apply the fixed point theorem ol

: . ) . M—l¢
Schauder-Tychonoff. Tet ¢ satisfy || el| < M, define 7 =—

" and
Ly}

choose 7', sufficiently large so that
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\' a(s) | Sf!(h'. <ydz |ds - B
. I ' : w{M)
Ty

We shall establish the existence of a solution {(at least) of the in-
tegral equation

18 (/.1_.9. =) dx |ds, £ = T,

a(t) = X(H)e —1\() |f

Consider the sel

A= { u o oult) A(t)(m)(t) , wchere w(t) is continuous on [Ty w)and|u|
ot

< MW — ’ql. We deline the operator T hy

o A Xie  MONOT t N
j Tu - - — [ AT mis) x2fs)
(a6) Tl e o0 \ | fls. A1) uls) (s

! SI.'(-\': oo AN T) (=) el 7)) el l_d.s', - O
f, :

We shall show that 7(A4) = 4. Il we use (7), (8) and (10) it lollows
that

| Tty < el + Sl X 1(s) fls, A Hs)als) ) | +

: \'u No1{s) ks, 7, A1 () a{ehe(=)) | de |ds <
<llel -{—Hu(s’] o uls) 1) 4+ \h(s 3 ol u(=)] ) d< | ds.

Since w(7) is & non-decreasing function and p& I (henee | nl < MW — 7 MY
we have o[l #]) < o(M). Therefore
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| Tul ] < || ¢ + m[_.U)S
I3 [

MW — g for? 2T,
We show now that 7' is a continuous operator. Assume that the sequence
i 1y, | converges uniformly to w on every compaet interval of [T, «) where
oo e
Let 2 = 0 and choose T 2 T, sufliciently large so that

SI ‘ i) gh(.s'. =

als) -+ Sk{.&‘, Td~ Idﬁf e+ %=

. ) de( M)
Then, using (16) we obtain
i
Tty — Tu, ()] < S' XU sy als) uls))
¢

Sy A7) afs) ur, .+5ui~~~\ <Y =) u (=) —

A

— s, 7, A () & ()”a(-).ﬂ’r|d-s'—|—8{|| 1(s) | S5, A~ Y(s) als) u(s)) +-

&

05 70 878 29 1 || 710 [ oy ) o

| gl.‘(-v, 7, A 1(z) #(z) 1, (5) d= }d.,-.
t
The Tast term (the integral from 77 to uC) is dominated by

I .

ulsy of [ #, (s)) )+

als) of)| wls)| )+ 5 his, T) eo(||ee( =)l =
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By lhe uniform convergence of {u,} onevery compact subinterval
of [ 7. o), there exists ¥ = N{s, 7,) such that for = N
s, A )l () = fs, A7) 2) a5 e
2R(1 - Ty) ry—"T)
sl

ki, = A=) (%) w(=)y — Ms 7 A™H(=) a(=pad ) < W—)

where
K sup | XTHOU-
LTU,TII
Combining iese estimates we obtain :
Tu(t)y — Tu ()] < = for Ty, <t LTy and 0z N, 1. e

the sequenee § 2w, ) is uniformly convergent 1o Tw on compact subin-
jervals of [Ty «). Henee, T is a continuous operator. Sinee {1y = -
it will follow that T(A) is aniformly bounded.

Now, we shall show the equicontinuity of T{«) al cach point of

l ’I‘ll‘ B )'
First. observe that for cch ne A the function z(8) = A7) » (tyTu(t)

is a solution of the intcgm-diI'I'crcnl‘.iul cquation

Ao + U, A7) 2 (D)) + S L, = ATHE) a( ) (=) d=

ta

o

and smee
1
|

l’f(:. Ay A () LR = AT A ) )
| N

‘o

iv uniformly hounded for &€ 1 onany compacl subinterval of [T, ),
we see that 2’ is uniformly hounded on any compact subinterval of [T, @)
To establish the cquicontinuity of T(AY} at every point of [T @)
consider
Tu(t)y — Tuits) =1l Al 2 (E)() — Ally) 2 W)t <
A N 2 = 5] A A )= Ay e ) )

where 1y, t, are in somc compacet «ubinterval of [Ty, =c). The right side
of this inequality can be made small enough by virtue ol the cquicon-
tinuity of the family | #{(t)} and the continuity of A(f) e '(3). Thus, 1'(4)
is an cquicontinuous family of functions at cach point of [T, ). By the
Schauder-Tychonoff iheorem it follows thal there exists a fanction we A
such that u(t) = Tu(l), 1. e. there exists a solution a(t) of equation

1 113 HESTTA

«®

(1) X{He — .\U:\ A Ts) if-;s. JEs1) \ hlx, = (=) d= !d’s.

Phs a(f) s a0 solnlio ’ i '
5 ool the idepro-differend
_ . It Terenal eque 2y TRV
he mmymplotie behavior af - {3). uation (2) and posseses
.[”ll‘i proves Lhe theorem 2
. l.lelmalk"a.. Observe t!l.l.l the nonsingutarity of the malrix Ay) s
assantinl only in the prool of theorem 2 ) - 1
§ 4 Next, we i .
§ A4 Nexd, we shall give an analog ; '
X : arve i anslog B ore :
i youe of the theorem 1T ander stronger
’, g y v y
T)hcézlcmi Suppose that the following conditions are  saligficd -
i)) H)Z;( ¢ ua_f.; rrfrwuf'mguhu' conlinuows matriv A(L) such that (7) holds;
e evists functions aft) and ofr) satisfyi itions
y fu ; sutisfying the samne ]
as in theorem 1 and in wddition v Sl ety

07y X U 1) — S g :—:«(t)w( 24) (”'"’“’-J Le R
(1) > L

L) thf; [H th £ Hl‘! 0 - -
: ‘ 5 o
(' ]( ¥ 'S [N¢] HIGUHS ol H(._,”(I't[(( f””[!l”“ h(l‘, ) d" /“”f'l on

X (k(ts =, (2D = kG =, gl <

%) VENIECIEEL
#(7) '

Jur 4y T Loy

) the functions aft) and bt =) salisfy

7,

(1) \l afx) \ Is, =) d=

anl

s

5

20 e, 0y 5=\
(20) X ) | fis. 0) \ s, =. 0) r!TlrJ’S .

& ey

Then, to cac ; )
Phen, o cach solution y — ylly of (2) 4 ]
: Yl 2 reooeltsls 5 ) 1 . j .
e et (5) s of (2) there evists a solution w0 — xft) of (1}
N
I'he prool cl ;
_ oscly resciibles 1o that of
ot ) osely al of  theoren 5 - few  dil
fereuees will be indicated. As above we have SR

AQ) y(1) = A X8 gy + Al X0 \ X Uis) ‘I(s igls)) I‘;i.'(.v, . y(=)) = |ds,
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from which it lfollows thal:

EOTCIEEORG RIS S ORI II\l X s) fls, O] -+

I \‘ CXTYs) Mse = 0] d= .ds -+ S{ a(x) m(]{i‘_%)(f]_)ﬂl_) .

o

4 || A=) yl~
| \h(-\', 7) (n( | A=) (=) ) d= ld.\'.

‘ 2~

From a) and d) il follows that

[ A1) y(t) L i ) :
—(T?(:—);(')—”g | 0!l g A l(S)Hi | fls, o))} - \u ks, = 0)]] d= l(!s |—

f k)

< M, 4 \ ,;(x)m(i%%sm) -\ s, =) M(M%(—:)— ):17 ‘d.s-.

fa o

Ty {a

Using our lemma., we obtain

A(’-_)."/({): <M, e l".'”‘

v (1)
To prove (3} we can proceed in lhe sane manner as in theorem 1.
Remarks. . If we suppose that
a) all the solutions of (1) are hounded ;

[N R,

by bim inl

-

tr o d{s)ds = — =

) it gy — Ft ) I iy — 32l LE By [Tyl 50, 1= %
& k(7 ) = M <l Sy = el s t < < e
i 2z, gl < o

18 INTEGRO-DIFFERENTIAL EQUATIONS 120

L 0

fay(%) i gh‘(.\'. Yz {ls ’a :!lui\‘ Sreo 0y -

\ Lis. =0} dz s
. [}
‘, '
where a0y, iy =) e pualogons to etf) a d Bit, 2y from theoren 1.0 Then
the condilions ol theoren @ are alisficd and we obtain o aeseli of .Tn?
A Vedi |10]

T this cuse. wir) vooAUY = Fooay o M oend a() —oall) t= R,
from s} and b)Y the esticaie 0N 7'(7) Moo In’,“ cain be found. ;mt.i

with thin o) and d} give
NONA UL ) =g d) 2N ) ) — U ) <
<Mooy = g
anad also
NSRRI o) — KU o) X ) it =i —
oy < M ) i =l oy < Tl S0

HO. Suppose that, ¢} and d4) (the previous remark) hold and i awd
dition that

i

N AR ’ X&) () \ XNio)y o by s, T)Ji':irifx "

and

;\ NFEY s l IS 5“ Ry, 7, @) = lr;’.r R

ta )
Then. the Uworenmn 2 s also lrue with atf) — a(f). k(e ) = Iy <) 2(i) -
X0 wlr)y = ond A = 1.

In this case (3) will be replaced by

(21) = AL )
Nyl
NI [, ) = By and k(i < yy = K. =)y then by and ) from
theorem 3 may be weitten:
X g = S ) N Bty — g <
<X B M = ya -

& ATEM VifTa
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and
AR TR AR 1) R (/2 NN R G — S
<IN MO R Y- T

respeetively, Hat i~
=N WO Hol. mesy =iy NI L ) elr) = 1

12, 1 we suppase that the kernel AL =0m) It — <) ¥ andd | ity <
with f(i. 0) = 0. then the Wheorem 3 holds and the condilion

a4y
d) can boe rewritten
(1) \l et{s) \ I(=) o= \d.s' v
. t;

Mher :lppli('utim\\ of these vesults to the n order differentinl cquulinn

w1
-)c)) phn) 2 o U) .?'M 1)
o
and its pertrbed inteero-differential equation

n=—1
(23) g = zi a, (Nt oy ey -

k=0

i, = il=)s (=) cy () ds

ey -

ean be also oiven to obtain similar resulls o those of o Brauner and

o8, W Wong fif and Fu. A Vedi j10f

REE R ENCR bl

1. Belhman B On gc'nw‘n!i;a!inn of a result uf Wintwer, Quart. b, Appl, Math.
16 (19358), 181 L2 '

1.—.t gwut‘rrrh’:m’iuu of alemmea of Reltmun and ils applications ty MHEHCHPSS
probiems of differential equations. Acli Alath. Sci. Hung, 7 (19856}, 51 =94,
g B o L L= O nesmnopdy dadauar  Meoplt pimes poduififeperiu i ypad

weni, Opyne, H5%
. Brauer K. Yong J.os. W, — On asymplotic behatior af pertrrbed Tnear S8
fems, J, Differential Equations, (1069), 142—158,

5. Choy-Tak-Taam- sy petic relations Betweecn systems of ordinary differen-
fial equutions, Pacific J. Math,, 6 (1036), 3TH — s,

G lallam T G Heidel J. W, — The uxipn plotic meanifolds  of prrl‘urhcd
tinear systent of differential vipudions, Trans, Ant, Mat, Suoe, 149 (1970),
2093 2.4,

7. Lovelady Do Lo — sy plntic eqttivalence for fice pontinear systems {10 appear).
8, Behavioral relationships  heteeen ordinary and Junctiveal differential coquas

fions (Lo appear),

[

Bihari

13 INTEGROD T FRENTIAL EQUAT
NTE - . TIAL EQUATIONS
h 131
w, Saemyity A Pertrrbatiaons T r Pl
A Ao : ceatces i e @ientenl pos It craiss
gl == o i [ NSt i g
]i;'(.\ fedégrales, Anu, Pol, Sath,, 11 (31060, 1-k ! 1-18 il L
o, fetln . i - it
| T [ N CF wo et ueitnr oo odttne  diglsfe perua. e T ypari-

f: l...-.vu N L E weatbefiruaenaa. Theeso 0 nnTerpo - undupuepean
vpasedinn 5 Kuprasmn st pyase P6h, On-12 . e
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Reznnnat

In acvasta uernre s dan cileva rezutls nerale asupr 1
entel asimptotiee a -‘Il.t('nwlm']:;;l{s\it .ILM'IH‘!‘[} e 1_‘1.& i
FLUTEE L s (1) s () folosind in acesl scop leorema
de punet fix a lui Sehauder Tihonov st un rezultat al fui 1o V. Bi .
gsupra egahitatitor integrale. . S
~ Daca A(f) este o madrice patrald de ordinul » i :(f) este o functi
poziliva. ulunm_.\'l.«;i(*m(-l(' (1) 51 (2) se nuee.e asimptotic echivalente d"t’("E!\
la Tieeare solutic @ = (f) a sistendlui (1) corespunde o .‘-i(.\lll‘iic :J—‘:(I‘r
: \1ah_;mli|m (2) e o proprictale (3) si reciproc. Rezullatele de hlu ll)
uerar sint cuprinse i trei teoreme. Prima  teorema albma i (I'l‘(":ldb?n(l
ndopln'._llv condititle (7). {8). (10} si (1) atunci fa ficcare suluiic Ir = 1
a1 (.’ corespunde o solutic r = () « hu (1) incit (3) arc loc s
Teorema 2 esle o reciproca a ieoremcl 1 care wre loc ];lct.'ind de L
colutii (i) = X(H)e ale Tui (1) eu ¢ suficient de mic. In s['?;s'it tcoreny :;
este analoga teoremei 1 in conditii mal restrictive. o .



